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Dear F r a n c i s ,  

I am s o r r y  I have not y e t  acknowledged your l e t t e r  of 4 October about 
Bak and Zeuthen. I t  was good of you t o  set  out  t h e  problem i n  such d e t a i l .  
Your l e t t e r  a l s o  exp la ins  why Zeuthen c a l l e d  o f f  an arrangement I had made 
i n  J u l y  for m e  t o  c o l l e c t  some m a t e r i a l  f o r  X-ray work on my way back from 
Uppsala two weeks ago. He t o l d  m e ,  on t h e  phone, t h a t  t h e  m a t e r i a l  was 
not  homogeneousenough t o  h i s  s a t i s f a c t i o n ,  but  I had no idea  u n t i l  your 
l e t t e r  a r r i v e d  t h a t  t h e  y i e l d s  were s o  low. When Richard Skaer was 
r epea t ing  t h e  experiments h e r e ,  one could see a number of  metaphase chromo- 
somes being unfolded which confirmed t h e  phenomenon but  I had, l i k e  you, 
n a t u r a l l y  assumed t h a t ,  by vary ing  cond i t ions ,  Bak and Zeuthen could ge t  
t h e  major i ty  of p a r t i c l e s  t o  do so .  

amal 

J i m  Paulson,  from U l i  L a e m m l i ' s  l a b .  a r r i v e d  a few weeks ago, and 
i t  seems t h a t  t h e  view i n  Pr ince ton  i s  t h a t  t h e  Bak and Zeuthen u n i t  
f i b r e s  a r e  extended forms of t h e  chromosome. The reason i s  t h a t  i f  they 
s t a r t  o f f  wi th  a Wray and S t u b b l e f i e l d  p repa ra t ion  i n  P ipes  b u f f e r ,  pH 6 . 5 ,  
t oge the r  wi th  calcium and hexyleneglycol ,  where t h e  metaphase chromosomes 
look normal, they f i n d  t h a t  they can ge t  e longated f i b r e s ,  e i t h e r  by 
going t o  2M urea  o r  by removing t h e  hexyleneglycol and adding EDTA. 
In  both c a s e s ,  they say they can see 300 8 f i b r e s  p a r a l l e l  t o  t he  long 
a x i s .  They a l s o  can f i n d  d i f f e r e n t  l eng ths  of m i t o t i c  f i g u r e s  according 
t o  t h e  amount of dext ran  su lpha te  used t o  remove t h e  h i s t o n e s .  When very 
l i t t l e  dext ran  su lpha te  i s  used, they see an elongated f i b r e  with very 
few DNA loops but  they only begin t o  see DNA loops c l e a r l y  when t h e  p a r t i c l e s  
a r e  s h o r t e r .  I haven ' t  d iges t ed  a l l  t h i s  y e t  but  i t  is  c l e a r  t h a t  they 
d o n ' t  b e l i e v e  i n  superso lenoids  but  t h ink  of t h e  u n i t  f i b r e  a s  a pu l l ed  out  
form of a chromosome r a t h e r  than an unfolded one. 

Be t h a t  a s  i t  may, I th ink  w e  w i l l  f i r s t  have t o  see whether t h e  
X-ray p i c t u r e s  give a 300 8 spacing a t  a l l !  
i n  t h i s  f i e l d  s i n c e  w e  now have much b e t t e r  X-ray cameras ( thanks t o  
Schut t  and John Langmore) which can r e so lve  these  spacings i n  matters of 
hours .  Thus, Langmore has been a b l e  t o  demonstrate a 300 8 spac ing  from 
chick e ry th rocy te  n u c l e i ,  so  a t  
Howard Davies '  observa t ions .  (M s c e p t i c a l  co l l eagues ,  however, remind 

band a t  300 2 would show up un le s s  t h e  superbeads w e r e  b e t t e r  ordered .  ) 

There has been some progress  

l a s t  w e  have t h e  X-ray coun te rpa r t  of 

m e  t h a t  superbeads might be 300 H i n  d iameter ,  but I wonder whether a 
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I a m  g l ad  t o  hea r  t h a t  you are on t h e  p o i n t  of achiev ing  your a i m  
of l o s i n g  a s tone  or so .  A r e  you s u r e  t h a t  you could then  buy t r o u s e r s  
off t h e  peg t o  s u i t  you? Youseemedspare enough i n  J u l y  compared w i t h  
even l e a n  Americans. Anyway, c o n g r a t u l a t i o n s  on reducing  your "hazard" 
s t a t u s .  

Yours e v e r ,  

A .  Klug 


